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INJECTION MOLDED ROOF RAIL 

Field of the Invention 

[0001] The invention relates to a roof rail for a motor vehicle. More particularly, the 

invention relates to an injection molded roof rail for a motor vehicle. 

Description of Related Art 

[0002] Many motor vehicles include a roof rack assembly fixedly mounted along a 

motor vehicle roof for storing and transporting articles. The roof rack assembly includes a 
pair of spaced apart roof rails extending along respective sides of the roof. At least one 
support structure is fixedly mounted to the roof to support each roof rail thereabove. Such 
support structures are typically located at each end of the roof rail. A molded end cap is often 
secured to each support structure to provide a seamless appearance at each end of the roof 
rail. 

[0003] Typically, roof rails are aluminum or steel extrusions. Such metal roof rails 

have, however, certain disadvantages. Most notably, the metal extrusions have a constant 
cross-section, which imposes significant limitations on the aesthetic design of the roof rails. 
In addition, metal roof rails add to the weight of the motor vehicle such that the center of 
gravity thereof is raised. As a result, the stability and cornering capabilities of the motor 
vehicle are decreased. Moreover, the metal roof rails are expensive to assemble and install, 
and require protective finishes to prevent corrosion. 

[0004] As an alternative to metal roof rails, roof rails molded from a thermoplastic 

material have been developed. The molded roof rails result in a decrease in weight of the 
motor vehicle. In addition, a more flexible, aesthetic design can be created than that which 
would be available from metal extrusions. Further, assembly costs are also reduced since the 
roof rail is molded as a single piece. 

[0005] United States Patent 5,765,737 to Cucheran et al. is directed to a vehicle 

article carrier including a pair of integrally formed side rail members. Each one-piece side 
rail member includes an elongated side rail portion having terminal end portions. An end 
support is integrally formed with each side rail portion at the terminal end portions thereof. 
Each end support includes a bottom portion including at least one aperture for receiving 
fasteners to secure the side rail member to an outer body surface of a vehicle. A hollow area 
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extends along the entire length of each side rail portion, and a channel extends along 
substantially the entire length of each side rail portion. The one-piece side rail members are 
formed in accordance with conventional gas assisted injection molding techniques. Gas 
assisted injection molding is, however, a relatively expensive process, so much so that a 
majority of the savings in cost obtained by molding a roof rail versus assembling a roof rail 
from a metal extrusion is lost. Further, gas assisted injection molding produces only hollow 
rails, which requires a secondary cutting operation to form a desired open channel. 

[0006] The thermoplastic material in the molded roof rails is often reinforced with 

glass fibers to provide structural rigidity to the roof rail. For example, United States Patent 
Application No. 2002/0011506 to Shingu et al. is directed to a vehicle roof rail including a 
rail portion, which may be solid or hollow, and leg portions. The rail and leg portions are 
integrally molded by injection molding. The roof rail is formed of a resin composition 
containing a polyamide resin and glass fibers. 

Summary of the Invention 

[0007] According to one aspect of the invention, a roof rail for a motor vehicle roof 

includes an elongated main body portion having an open channel extending between 
opposing first and second ends. An end portion is integrally formed with the main body 
portion at each of the first and second ends thereof for attaching the roof rail to the motor 
vehicle roof 

Brief Description of the Drawings 

[0008] Advantages of the present invention will be readily appreciated as the same 

becomes better understood by reference to the following detailed description when 
considered in connection with the accompanying drawings wherein: 

[0009] Figure 1 is a perspective view of a motor vehicle including a roof rail 

according to the invention fixedly mounted along a motor vehicle roof; 

[0010] Figure 2 is a partially exploded, perspective view of the roof rail including a 

main body portion and a pair of end portions integrally formed therewith; 

[0011] Figure 3 is a fragmentary, perspective view of the roof rail including an end 

cap secured to one of the pair of end portions; 
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[0012] Figure 4 is a fragmentary, perspective view of the roof rail including at least 

one S clip for securing the end cap to one of the pair of end portions; 

[0013] Figure 5 is a fragmentary, perspective view of the main body portion including 

a middle mounting structure for attachment thereto; and 

[0014] Figures 6A-6F are fragmentary, perspective views of the roof rail wherein the 

end caps are integrally formed with the respective end portions. 

Detailed Description of the Preferred Embodiment 

[0010] Referring to Figure 1, a motor vehicle 10 includes a roof 12 having a front 

edge 14, a rear edge 16, and a pair of sides 18, 20 extending between the front 14 and rear 16 
edges. A roof rail, generally indicated at 22, is fixedly mounted along each side 18, 20 of the 
roof 12. Each roof rail 22 extends between the front edge 14 and the rear edge 16 of the roof 
12. It is contemplated that although a roof rail is shown and described herein, the same rail 
may be fixedly mounted at various locations along the motor vehicle 10. 

[0011] Referring to Figures 2 and 3, the roof rail 22 includes an elongated main body 

portion 24 having an open channel 36 extending between opposing first 26 and second 28 
ends. More specifically, the main body portion 24 is generally C-shaped, as shown in Figure 
3, including a pair of outer walls 30, 32 and a connecting wall 34 extending therebetween. 
The pair of outer walls 30, 32 and the connecting wall 34 define the open channel 36. The 
open channel 36 includes an opening 37. 

[0012] An end portion 38 of the roof rail 22 is integrally formed with the main body 

portion 24 adjacent each of the first 26 and second 28 ends. The end portion 38 includes a 
plurality of mounting apertures 40. A plurality of fasteners 42 extends through the respective 
plurality of mounting apertures 40 to fixedly mount the end portions 38 along the roof 12. 

[0013] The roof rail 22 if preferably molded in a generally conventional mold for 

injection-compression molding, as is well-known to those skilled in the art. The main body 

* 

portion 24 and the end portion 38 are preferably formed from long glass fiber-reinforced 
organic resin material, preferably a thermoplastic material. Preferably, the organic resin 
material is polypropylene reinforced with approximately 20% to 40% by weight long glass 
fibers. Most preferably, the polypropylene is reinforced with approximately 40% by weight 
long glass fibers. It is, however, appreciated that the particular percentage by weight of long 
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glass fibers utilized to reinforce the polypropylene may vary. The long glass fibers, prior to 
an extrusion step, have an average length of approximately 12mm. In the formed roof rail 22, 
the long glass fibers have an average length of approximately 4-50mm. The formed roof rail 
22 has a flexibility modulus of 798,00psi min. As is well-known in the art, the organic resin 
material can include UV stabilizers and color pigments for desired characteristics such as UV 
resistance and color matching, respectively. 

[0014] An end cap 44 is fixedly secured to each end portion 38 to provide the roof rail 

22 with an aesthetically pleasing exterior appearance. Referring to Figure 4, an "S" clip 46 is 
utilized to secure the end caps 44 to each end portion 38. The "S" clip 46 engages a tab 48 
integrally formed with the end cap 44, and a channel wall 50 integrally formed with the end 
portion 38. Although the attachment of the end cap 44 to the end portion 38 has been shown 
and described as utilizing the "S" clip 46, it is appreciated that the end cap 44 may be secured 
to the end portion 38 in numerous ways including, but not limited to, additional interference 
or "snap" closures and adhesives. 

[0015] Referring to Figure 5, a mid-mount 52 may be fixedly secured to the main 

body portion 24 by fasteners 54. The mid-mount 52, which is disposed within the open 
channel 36, prevents deformation of the main body portion 24 as a result of loads applied 
thereto. The mid-mount 52 may be located at any of various locations along the main body 
portion 24 between the first 26 and second 28 ends thereof. It is contemplated that the mid- 
mount 52 may be welded or bonded to the roof rail 22 utilizing conventional methods of 
attachment such as vibration or sonic welding. In the alternative, it is contemplated that the 
mid-mount 52 may be integrally molded with the main body portion 24. 

[0016] At least one reinforcement structure 56 may be integrally formed with the 

main body portion 24 to receive fasteners, accessories, or other hardware secured to the roof 
rail 22. The reinforcement structure 56, which is typically a web or pad of material, can be 
formed to receive bolts, self-tapping screws, or other mounting hardware. 

[0017] Referring to Figures 6A-6F, in an alternative embodiment of the invention, the 

end caps 44 are integrally formed with the main body portion 24 at each end portion 38 of the 
roof rail 22. Each end portion 38 includes a bottom wall 58 having the plurality of mounting 
apertures 40. An outboard wall 60 extends upwardly from the bottom wall 58. The outboard 
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wall 60 provides the end portion 38 of the roof rail 22 with an aesthetically pleasing exterior 
appearance. 

[0018] A loop structure 62 may be integrally formed along the main body portion 24 

or at the end portion 38, as shown in Figures 6A-6D, to serve as a tie down point for securing 
articles to the roof rail 22. The loop structure 62 may extend out from the bottom wall 58, as 
shown in Figures 6 A and 6B 5 or the outboard wall 60, as shown in Figures 6C and 6D. 

[0019] In another alternative, the outboard wall 60 may be contoured to at least 

partially cover the bottom wall 58, as shown in Figure 6E. An opening 64 is, however, 
provided for permitting access to the plurality of mounting apertures 40. 

[0020] Finally, a cavity 66, shown in Figure 6F, may be formed in the end portion 38 

adjacent to at least one of the first 26 and second 28 ends of the main body portion 24. The 
cavity 64 may serve as a tie down point or receive one of numerous accessories, such as a 
light housing or an arm of a cargo rack, to be mounted on top of the motor vehicle 10. 

[0021] The main body portion 24 and the end portions 38 need not have a constant 

cross-section or size, which allows the production of roof rails 22 with a variety of aesthetics 
and/or functional features. Further, by employing injection molding technology, numerous 
structural features, such as the open channel 36, the reinforcement structure 56, and the loop 
structure 62, can be provided. Further, inserts such as metal mounting components and 
electrical wiring for accessories can be molded into the roof rail 22 by loading these elements 
into a mold prior to injecting a melt to form the roof rail 22. 

[0022] The invention has been described in an illustrative manner. It is to be 

understood that the terminology, which has been used, is intended to be in the nature of 
words of description rather than of limitation. Many modifications and variations of the 
invention are possible in light of the above teachings. Therefore, within the scope of the 
appended claims, the invention may be practiced other than as specifically described. 
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